Plate-type heat exchanger comprising a thick fin, and 
use of such a heat exchanger 


The present invention relates to a plate-type heat 
5 exchanger, particularly to a brazed-plate heat 
exchanger . 

Such heat exchangers are used for example to reheat or 
vaporize oxygen or oxygen-rich fluid, particularly in 

10 air separation plants. An oxygen-rich fluid is defined 
as one having a number of O2 molecules with respect to 
the total number of molecules greater than 2 0% when the 
fluid is under pressure at least equal to 20 bar, and 
greater than 50% at lower, fluid pressures, particularly 

15 greater than 60%. 

Such heat exchangers may be used for distilling gas, 
air or hydrocarbons and more particularly still in a 
double air distillation column. 


The body of a vaporizer-condenser consists of a stack 
of a great many vertical rectangular plates, all 
identical. Inserted between these plates are, on the 
one hand, peripheral sealing bars, and on the other 
25 hand corrugated spacers or fins, namely heat exchange 
corrugations with a vertical main orientation and 
distribution corrugations with a horizontal main 
orientation. 

3 0 Other exchangers for which the invention is intended, 
are, for example, the main heat exchangers of piimp 
equipment or any other plate- type heat exchanger, which 
vaporize oxygen under pressure. 

35 In general, the corrugated spacers are obtained from 
thin sheet, typically of between 0.15 and 0.60 mm 
thick, bent, cut or stamped in a press or using other 
suitable tools. 
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Oxygen vaporizers are a place where fuels heavier than 
oxygen, such as hydrocarbons, particularly C2H2 present 
in small quantities in the atmospheric air like to 
concentrate. Combustions in the liquid oxygen can occur 
5 by accident in such vaporizers. It has been found that 
these combustions could have the effect of producing at 
least local explosions. In accidents of this type, it 
has been found that thin fins, particularly fins made 
of aluminium, were very vulnerable to combustion 
10 whereas the dividing plates were not. It was found that 
the dividing plates therefore made it possible to 
prevent the fire from propagating. 

Such problems may also manifest themselves in the 
15 vaporization circuits of an exchange line. 

A main object of the invention is to produce plate- type 
heat exchangers able to resist possible ignition 
phenomena, particularly ones intended for use in the 
2 0 treatment of oxygen-rich fluids, in which exchangers 
the costs of manufacture are not appreciably increased 
and the performance in terms of pressure drop and 
exchange of heat is not appreciably lessened. 

2 5 To this end, a plate- type heat exchanger according to 

the invention comprises a number of stacked dividing 
plates of roughly uniform thickness, between them 
defining at least one first passage, and at least one 
fin arranged in this at least one first passage, the 

3 0 minimum thickness of the . said fin being greater than 

0.8 times the thickness of each of the dividing plates 
defining the said passage. 

According to other features of the invention, taken 
35 alone or in any technically feasible combination: 

the ratio of the minimum thickness of the said fin 
to the thickness of each of the dividing plates 
defining the said passage is greater than 1, 
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preferably greater than 1.5, more preferably still, 
greater than 2 ; and 

the thickness of each of the said dividing plates is 
between 0 . 6 iran and 2 -mm; 
5 - the plates are flat and rectangular. 

The fin may be produced by extrusion or by machining 
from a thick flat sheet. 

10 By virtue of the invention, the plate-type heat 
exchanger has appreciably better mechanical strength, 
allowing the boundaries governing its use under fluid 
pressure to be pushed back significantly. 

15 The exchanger may further comprise, in at least one 
second passage, a fin, the minimimi thickness of which 
is less than 0.8 times the thickness of each of the 
dividing plates defining the said second passage. 

2 0 The invention is also aimed at a vaporizer-condenser of 
a double air distillation column, comprising a heat 
exchanger as described hereinabove, the first passage 
being a passage for the vaporization of oxygen. 

2 5 Exemplary embodiments of the invention will now be 

described with reference to the attached figures, in 
which: 

Figure 1 is an enlarged part view of a plate-type 
heat exchanger according to the invention, just two 

3 0 dividing plates and one fin arranged in the passage 

they, define between them being depicted; and 
Figure 2 is a similar view of a plate-type heat 
exchanger according to an alternative form of 
embodiment of the invention. 

35 

Figure 1 depicts two parallel dividing plates 11, of 
the same thickness e, roughly uniform for one and the 
same. plate, between them defining a fluid passage 33. 
Arranged in the passage 33 is a fin or corrugation 3 5 
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of conventional square-wave overall shape. This fin 35 
defines a main general direction of corrugation Y-Y, 
the corrugations following on from one another in a 
direction X-X perpendicular to the direction Y-Y. 

5 

The directions X-X and Y~Y define the planes of the 
dividing plates 11, that will be assumed to be 
horizontal for the convenience of the description, as 
depicted in Figure 1. The dividing plates 11 are 
10 themselves spaced apart along the vertical axis Z-Z. 

The corrugated fin 3 5 comprises a great many roughly- 
rectangular corrugation legs 37, each contained in a 
vertical plane perpendicular to the direction X-X. The 

15 corrugation legs 37 are connected alternately along 
their upper edge by roughly rectangular, flat and 
horizontal corrugation crests 39 and along their lower 
edge by corrugation troughs 41 which are also roughly 
rectangular, flat and horizontal. 

20 . 

The corrugation crests 39 and the corrugation troughs 
41 define regions for connection by brazing to the flat 
dividing plates or sheets 11 of the heat exchanger. 

2 5 As will be understood, the plate- type heat exchanger 
comprises a number of such dividing plates 11 stacked 
up and of a thickness e generally roughly constant from 
one plate to the next. The plates between them define a 
series of passages 33, a fin 35 being placed in each of 

30 the passages 33. . 

The fin 35 in the fluid passagie 33 depicted has a 

minimum thickness e' , the said fin thickness e' being, 

in the example depicted in Figure 1, uniform for the 
35 entire fin 35. 

Typically, the thickness e of the dividing plates is 
between 0.6 mm and 2 mm. . 
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The minimum thickness e' is chosen to be greater than 
0.8 times the thickness e of the dividing plates . 11, 
that is to say, in the case of a thickness e. of 1 mm, 
greater than 0.8 mm. 

5 

As a preference, the thickness e' will be given a value 
such that the ratio of the minimum thickness e' of the 
fin 35 to the thickness e of the plates 11 is greater 
than 1, more preferably greater than 1.5, more 
10 preferably still, greater than 2. 

In the example given in Figure 1, the fin is 
essentially produced by bending a thick flat sheet, a 
sheet being defined as being thick in the art concerned 
15 if its thickness is greater than about 1 mm, 
particularly between 1 and 2 mm. 

In the exemplary embodiment depicted in Figure 2, the 
minimum thickness e' of the fin 45 has a value that 
2 0 meets the conditions set out hereinabove, with 
reference to Figure 4. By contrast, the fin 45 is not 
of constant thickness and has horizontal protruding 
parts 47 formed on each side of the crests 39 and 
troughs 41 of the corrugations. These protruding parts 

2 5 47 make it possible^ to increase the area of contact 

between the fin 45 and the plates 11, and therefore the 
area for brazing, and to improve the mechanical 
integrity of the fin 45. 

30 Such a fin 45 is essentially produced by extrusion, or 
by machining from a thick flat sheet. 

In the two exemplary embodiments illustrated in the 
figures, it is possible to anticipate for the exchanger 

3 5 to contain, in part, fins the minimum thickness of 

which meet the conditions set out hereinabove and, in 
part, fins the thickness of which is less than 0.8 
times the thickness e of the dividing plates 11, the 
latter fins being produced, for example,, from thin 
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sheet using conventional bending methods. As a result, 
such exchangers can operate with fluids with markedry 
differing pressures, the thick fins corresponding to 
fluids at high pressure and the fins made of thin sheet 
5 corresponding to fluids at lower pressure. 


